Effect of natural and synthetic estrogens on a549 lung cancer cells: correlation of chemical structures with cytotoxic effects.
A series of synthetic (nonylphenol, diethylstilbestrol, and bisphenol A) and natural (quercetin, resveratrol, and genistein) phenolic estrogens were investigated for their ability to affect the viability and proliferation of A549 lung cancer cells. To assess and distinguish the cytotoxic effect of individual estrogens, we used both the MTT tetrazolium spectrophotometric method and the fluorescence assay, while the induction of the cell specific apoptotic process was examined by fluorescence microscopy after treatment of cells with SYTO 24 green fluorescent dye. A systematic study of interferences for both fluorescence and MTT methods is presented. The results showed that both natural and synthetic estrogens decreased the viability and proliferation of A549 lung cancer cells in a dose-dependent manner but at different sensitivities. Nonylphenol appeared very different as compared to the other estrogens, acting by inducing the higher inactivation rate of the cells within a very short time. The cytotoxic effect of the estrogens was directly related to their structural and conformational characteristics including chain length, number, and position of hydroxyl groups and degree of saturation.